Strum lipoprotein(a) (Lp( a)) and its correlates were studied in African Aboriginal Pygmies (n = 146) and Bantus (n = 208) f rom Cameroon. Geometric mean Lp(a) levels were 274 and 289 mg/l in Bantu males and females, respectively, and 220 and 299 mg/l in Pygmy males and females, the gender difference being significant in Pygmies (p = 0.024). In Pyg mies 41% and 52% of the males and females, respectively, had Lp(a) levels above 300 mg/l, compared with 47% and 55% in Bantus. Overall, Lp(a) 1 evels did not significantly differ between Pygmies and Bantus, and did not correlate with age, body mass index (BMI), systolic and diastolic blood pressure. Compared with healthy Asian and Caucasian population samples, age-and BMI-adjusted geometric Lp(a) means were 2.3-to 5.0.fold high er in Pygmy and Bantu males, and 2.9-to 3.6-fold higher in Pygmy and Bantu females (e 5 0.05). A cross the population samples studied ethnicity predicted 12% and 17% of serum Lp(a) variance in males and females, respectively.
INTRODUCTION
Lipoprotein(a) (Lp(a)) is a cholesterol-rich complex lipoprotein macromolecule, consisting of a low density lipoprotein (LDL)-like particle attached by a disulfide bond to a unique glycoprotein, i.e., apolipoprotein(a) (ape(a)) [l] . APO(~) is unique because of its structural analogy with plasminogen [2] , and its size and functional polymorphism [3, 4] .
Most studies reported that serum Lp(a) levels are mainly genetically determined-variation at the ape(a) locus contributing to this heritability-and are hardly influenced by lifestyle, diet, or drugs [l&9] . On the other hand, a few studies have shown that the serum Lp(a) level is correlated with other variables, such as age sex [II] , smoking
[lo], blood pressure [13] , waist-to-hip ratio [lo] , impaired glucose tolerance [14-161, proteinuria [17] , fibrinogen levels [13, 18, 19] , and use of medication [20, 21] . So far, and despite the fact that Lp(a) had an attraction upon researchers like a "femme fatale," its physiological function is, 34 years after its discovery, still not unraveled.
From experimental observations it is hypothesized that the cholesterol-rich Lp(a) lipoprotein particle probably exports cholesterol out of the liver providing a continuous peripheral supply of such Lp(a)-cholesterol, which is independent from diet and other factors and which is reflected by the highly stable Lp( a) concentration over long-time periods [22] . The most likely targets of Lp(a)-cholesterol are endocrine organs with high steroid hormone production. More is known about its pathophysiogical role. First, numerous epidemiological and clinical studies, mainly in Caucasians, demonstrated that Lp( a) was an independent risk factor for coronary heart disease (CHD) [6, 23] , stroke [24] , and preclinical atherosclerosis [25] . Second, Rath et al. [26] demonstrated Lp(a) depositions in the vessel wall of grafted arteries of coronary bypass patients, and found an association with serum Lp(a) levels. Third, it is postulated that elevated Lp(a) levels might interfere with fibrinolysis, due to its structural analogy with plasminogen [27, 28] . Therefore, an elevated Lp( a) level is considered to be a risk factor for both atherogenesis and thrombogenesis, at least in Caucasians [1, 6, 231. Lipoprotein(a) is an inherited CHD risk factor which, to our knowledge, has not been investigated in Aboriginal
African 
MATERIALS AND METHODS

Study Pofiulations
This study was part of a wider survey of health in Pygmy and Bantu populations in Cameroon, and was carried out in January through February 1994, and in May through June 1994 [33,34] . Non-fasting sera from Bantus and aboriginal Pygmies living in South-West Cameroon were obtained as described by Kesteloot et al. [33, 34] . Pygmies examined live in the tropical forests 3" to 4" north of the Equator in small communities of 60 to 100 individuals, including children. Abbreviation: NS = not significant strates that at the aggregated level, i.e., across the populaied. Notwithstanding the fact that the Bantu population tion samples studied, overall mean BMI was negatively corsample was not randomly gathered, it reflects the Bantu culrelated with overall mean Lp(a) levels (p = 0.05) if men tures from the Mecasse and the Lolodorf region, and the and women were grouped. city of Bengbis.
RESULTS
DISCUSSION
The Pygmies studied are pure hunter-gatherers and are the Aborigines in Africa south of the Sahara. They were overrun by the Bantu who, from 1200-1400 A.D. gradually spread from the upper Nile Valley and the region of Lake Chad southward and westward over the continent [32] . Up to now, Pygmies live in isolated groups among the Bantu and along the Equator. As described by Kesteloot et al. [33, 40] In this study, we focused upon the genetically determined Lp(a) lipoprotein risk factor, in relation to the modifiable serum cholesterol risk factor and to ethnicity. Notable features of our study are the exceptionally low mean serum cholesterol levels in Pygmies, the absent or minor cholesterol increase with estimated age, as well as the two-to fivefold higher mean Lp(a) levels (Tables 2 and 4) compared with Asians and Caucasians. Bantus had the same mean Lp(a) level as Pygmies, while age-and BMI-adjusted serum cholesterol levels were approximately 5% higher both in males and females, and increased significantly with age in Bantu males. From Table 2 it can be seen that 41-55% of Pygmies and Bantus had serum Lp(a) levels above 300 mg/ 1, the universally accepted upper reference limit in Caucasians. As presence of CHD is very unlikely in African Pygmies [32] and Bantus, the high serum Lp( a) concentrations samples must either be counteracted by other factors, or be in itself an insufficient cause for developing atherosclerosis.
Consequently, we agree with others [41, 42] that for identifying subjects at increased risk of coronary heart disease, ethnicity-related cutoff values, based on 75th percentiles, should be used for Lp(a).
Using MLR serum Lp( a) variances could be explained up to 12% and 17% in males and females, respectively, across the healthy population samples studied, and were predicted exclusively by ethnicity and barely by age or BMI. However, at the aggregated level, mean BMI was negatively correlated with mean Lp(a) if men and women were combined, while no significant correlation was observed with mean age (Ta- Major strengths of this study are the fact that serum Lp( a) levels were obtained using one and the same method in all population samples, and were determined in frozen sera that were adequately stored for less than one year. Therefore, storage time and temperature did not confound the measured Lp(a) results [35] . Limitations of this study are related to the cross-sectional study design and the relatively small sample sizes. Moreover, Pygmy and Bantu samples were not completely randomized, in contrast with the Asian and Caucasian samples. Consequently, extrapolation of these data to whole populations should be done with caution.
Also, the diseased Caucasians represent two strongly selected groups that were, with the exception of BMI and age, not matched or adjusted for other cardiovascular risk factors.
We conclude that African Aboriginal Pygmies and Bantus have serum Lp(a) levels that are comparable, with ad- 
